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DETAILED ACTION 



Claim Objections 

1 . Claims 3-7 are objected to because of tlie following informalities: "transmitter 
comprises a transmitter". It should have been a "transmitter". Appropriate correction is 
required. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 1 2: 

The specification sliall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Regarding claims 1-2, the phrase "motive device" renders the claim(s) indefinite 
because the claim(s) include(s) elements not actually disclosed (those encompassed by 
"motive device"), thereby rendering the scope of the claim(s) unascertainable. See 
MPEP§ 2173.05(d). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-15 rejected under 35 U.S.C. 103(a) as being unpatentable over 



Entrekin et al (US Pat: 5,305,756) in view of Okunuki et al (US Pat: 5,460,179). 
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Regarding claims 1 and 8, Entrekin et a! teaches in FIG. 6 a single piston or 
annular array transducer with a surface geometry that will result in convergence in the 
azimuthal direction and divergence in the elevation direction. The emitting surface of 
the transducer is approximately saddle-shaped, causing divergence in the elevational 
direction of the axis of shaft 52 and convergence in the azimuthal direction. This 
convergence Is Illustrated by lines (56, 58, see fig 6) which are drawn orthogonal to the 
edge surfaces of the opposing sides of the transducer in the azimuthal plane. The 
transducer is oscillated back and forth to scan the volumetric region in front of the 
transducer through oscillation of the shaft to which it is attached. The oscillatory 
motion is indicated by the arrow 54 [see fig 6]. As it moves the transducer will insonify 
the volumetric region in front of the transducer. Since the transducer beam profile is 
focused in the azimuthal direction and divergent in the elevational direction by virtue of 
the transducer surface geometry, the resulting image will exhibit three-dimensional 
projection of echoes in the volumetric region with good lateral resolution [see column 5 
lines 55-65]. 

Entrekin et al teaches real-time ultrasonic images are provided through a 
transducer which utilizes conventional focusing of the ultrasonic beam in the azimuth 
direction and a divergent beam in the elevation direction [see column 2 lines 25-30]. In 
figs 1 and 2a-2b, Entrekin et al teaches production of fan shaped beam in the elevation 
direction and the beam is divergent about an axis [see column 3 lines 38-45]. 

FIG. 7 illustrates the electronic production of a fan-shaped beam in the 
elevational direction. In FIG. 7 the transducer is a two-dimensional array of elements. 
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Like tine embodiment of FIG. 3, there is a series of elements aligned in the azimuthal 
direction. In addition, each element in the azimuthal direction is sub-diced in the 
elevational direction. Three of these sub-elements 80a, 80b, and 80c are shown in 
FIG. 7. The plurality of elements in the elevational direction allows electronic 
generation of the fan-shaped beam, as contrasted with the earlier discuss-ad 
techniques which rely upon lenses or the geometry of the element surface. In this 
embodiment the times of actuation of the sub-elements control beam divergence in the 
elevational direction. For example, in FIG. 7 sub-element 80b would be actuated first, 
followed in rapid succession by sub-elements 80a and 80c in order to produce a beam 
which is divergent in the elevational direction. Thus, electronic control of the actuation 
times of the elevational sub-elements will in turn control the generation of the fan- 
shaped beam [see column 6 lines 9-30]. 

Entrekin et al doesn't specifically teach a motive device. 

However, Entrekin et al teaches oscillating and actuating the transducer [see 
above]. 

However, Okunuki et al teaches an ultrasonic transducer assembly includes a 
transducer unit having an array transducer composed of a plurality of transducer 
elements for transmitting and receiving ultrasonic waves to effect electronic scanning, 
a rocking mechanism for rocking the transducer unit angularly about a virtual rotative 
axis which is determined on an electronic scanning plane produced by the array 
transducer and located in the vicinity of the contact portion of the casing [see abstract]. 
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The rocking mechanism includes a pair of guide members having arc-shaped guide 
routes concentrically arranged with the virtual rotative axis as its center, linking 
members for linking the transducer unit with the guide members in such a way that the 
transducer unit can be rocked angularly about the virtual rotative axis; and a driving 
mechanism for reciprocating moving the transducer unit along the arc-shaped guide 
routes through the linking members [see abstract [see abstract]. In this transducer 
assembly, a three-dimensional echo data acquiring region of which apex is located on 
the virtual rotative axis can be produced based on the shift of the electronic scanning 
plane which is affected by the rocking movement of the transducer unit [see abstract]. 

Okunuki et al also teaches in fig 6-7, the transducer is sweeping in 
forward/reverse direction [see figs 6-7). 

Therefore, one with ordinary skill in the art at the time the invention was made to 
combine these references by using the rocking and driving mechanisms as taught by 
Okunuki et al; for the purpose of activating the transducer to apply ultrasonic beams in 
a desired region of interest. The rocking and driving mechanism are also used as a 
transmitter to cause the transducer to transmit beams. 

Regarding claims 2-7, and 9-12, all other limitations are taught as set forth by the 
above combination. Entrekin et al further teaches the transducer is oscillated back and 
forth to scan the volumetric region in front of the transducer through oscillation of the 
shaft to which it is attached. The oscillatory motion is indicated by the arrow 54 [see fig 
6]. Okunuki et al further teaches in fig 1-2, a transducer unit is adapted to be movable 
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reciprocatingly in tine riglit and left directions (the arrow directions A in FIG. 1) within 
the casing [see column 1 lines 57-65]. 

Regarding claims 13-15, all other limitations are taught as set forth by the above 
combination. Okunuki et al further teaches as shown in FIG. 1 , the transducer 
assembly includes a transducer unit which is movably arranged within a casing of the 
transducer assembly. This transducer unit is adapted to be movable reciprocatingly in 
the right and left directions (the arrow directions A in FIG. 1) within the casing. The 
transducer unit includes an array transducer (not shown) which is composed of a 
plurality of ultrasonic transducer elements. These transducer elements are arranged on 
a transmitting and receiving surface 12a of the transducer unit 12 which would, in use, 
face to a patient 14 to be examined [see column 1 lines 57-65]. In fig 1 , Okunuki et al 
teaches scanning in parallel scan planes [see figs 1-2]. 

Conclusion 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JOEL F. BRUTUS whose telephone number is 
(571)270-3847. The examiner can normally be reached on Mon-Fri 7:30 AM to 5:00 
PM (Off alternative Fri). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Long Le can be reached on (571)272-0823. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding tine status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/J. F. BJ 

Examiner, Art Unit 3768 
/Long V Le/ 

Supervisory Patent Examiner, Art Unit 3768 



